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herein weight rauoof compounds W 

Fischer-Tropsch product is at least 02 andwhere & waxy product havmg a T10 wt 

S.30carbonatoms,^ 
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PROCESS TO PREPARE A WAX, RAFFINATE 

t d to a process to prepare a 
Th. invention is drrec = product . The „ axy 

wax y raffinate fro™ a Fxsche ^ flnd 

raffinate product as obtarned lubrioating base 

appl ication as a and th e preparation 

oil . said proration o th^ ^ ^ ^ di£ferent 

of the waxy refloat P product is 

10 cations. suitably the waxy Fischer . Tr opsch 

prepared at the ^^ricatin, ba se oil is 
product is prepared and th ^ these 

0 prepared at a location^ the m^ ^ ^ 

products. Generally these produc ts will have 

Lultin, in that the waxy ««^_ „ fche lubr icant 

to be transported, for ^ of preparing, 

base oil manufacturing 

onlv one product has to 

15 base oils is — f^J^se D - and lubricant 

be shipped to the potential b ^ ^ 

ma rxets instead of transport^ ^ ^ 

grade s which may be prepare ^ prepare 

product. APP1 7;j: ot , which is transportable and 

20 S uch a waxy raf f rnatj MP ^ ^ ^ prepared . 

from which a novel class ^ ^ „ 0 . R . 

Prior art base crls as wo . A - 0 014188 
001417S, WO-A-00141S3. ^^iflparaffins. WO- 
comprise at least 9 5 wt% of non^ ^ ^ 
25 A -011B156 describes a baS * content of less than 

T ropsch product ^ in appl icant- s 
10%. Also the base oris as 68342 haT e been 

pa tent applications ^ „ £ 

found to comprise less t EP - A -716959 and 

30 Applicants repeatec „ U. Fisch _ Tropsc h 

base oils were obtained, 
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ha=?e oils consisted of 
synthesis product, wherein the base ox ^ 

respectively about 96 wt% end 93 «t% of 
paraffins. Applicants further prepared a base or 

■ ♦ of -21 °C by catalytic dewaxing a Shell MDS 
a pcur pornt of y MDS Malaysia Sdn 

""I ^r^ca -y t c ^ain, synthetic ferrierite and 
Bhd) using a cataiy* t> F p-A-668342 and 

pla tinum accords to the teaching _ 
found that the content of iso ^ 
ab out 94 wt%. Thus these prror art base o 

„• ^h.r-Trot>sch synthesis product had at leas 

° ; a co nit « ««. — 

as disclosed by the 
* QQ om?n will not comprise a high cycio P 

„_ A ttcqsq and EP-A-668342 . 
OD Applicants have now found a method to prepare a waxy 
ra£f rate product, fro, which 

•n„n can be prepared having a higher cyci 
composition can be P P , solvency wh en 

par affm content end a ^ ^ ^ ^ ^ be 

compared to the ^ al £ormulat ions such 

advantageous - for ex P ^ ^ ^ 

as turbine oils and y ^ ^ 

« greater part the base ^ causs seals in 

Furthermore the base P more than the prior 

for example motor engines to swell mo 

•i= This is a dv a ntageous because aue 

art base oils. This is a obser ved in certain 

sweU1 ng less -f-:-;; such a base oil 

30 rrernenrr:::; « base ou h^g ^ 

solvency properties. £oUo „ing process. 

The invention is directed to tn 
Process to prepare a waxy raffinate product by 



least 60 or mor Fiso her-xropsch product is 

j. in rarbon atoms in the Fiscnei it- 
least 30 carbon compounds in 

at least 0.2 and wherein at least 3 
the Fischer-Tropsch derived feed have at least 

^isolating fro, the product of step (a) a waxy 
a f inite product having a T10 wt% boiling point of 

2 oo and «. - c - . «• -« — — ° f 

be r^ 4 il a trflund°t h at by performing the hydro- 
Applicants roun relatively 

o--*^**---^^^ is obtained from 
heavy feedstock a way raffinate P ^ ^ 

"S t- both fuels for — ^ - oil and ^ 

v.ffinate product suited for preparing d 
waxy raffmate p vdro isomerisation process 

prepared in one hydrocraclcing/ny 

SteP * - tha resent invention also results in 

properties . Tne re i a tively high ratio 

perhaps be explained bv th e re It v y ^ ^ 

iso/normal and especially the rel 

ai . and/or trimethyl compounds Beverth e-- ^ ^ 
number of the diesel fraction is more than 
values far exceeding 6 0 often ^u -70 

obtained, in addition, the than 5 ppmw 

low, always less than 50 ppmw, usually 

. • ™«*t case the sulphur content is zero 

and m most case tn ract ion is less 

the density of especially the diesel 

between 765 and 790 kg/m*, usually 
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f infl o c for such a sample being about 

emissions. The P"*^^,^ 1 ppmw. T95, 
than the aromatic content, usuall J below 
in combination with the above propert.es, 

380 ; c h ' zZsT::Z2** ^ * — 

rt . Juatee havin, extremely good cold flow propertres. 
distillates navi y Hi<=sel fraction is 

ror instance, the cloud point of ny dxesel £ 
0 , „ » c often even lower than t* 

usually below -18 C of ^ ^ ^ ^ 

CFPP is usually below -20 C , oft _^ ^ 

pour P oint is usually - ^ ^ derived fee d as 

Ihe -—i-^^ wt*! Preferably at least 
15 used in step (a) has at le convp ounds 

M -"rxT^ ^Furthermore the wei 9 ht 
ST oTc^nds having at lea, 6 . „ 
atoms and compounds having a 3 
20 the nsc^er -.OP- derived feed rs^ ^ ^ 

P t e The nscner Tro P sch derived feed is preferably 
d ved r» Fischer-Tropsch product which comprises a 
derived from (Rnd erson-Schulz- 
C,n+ fraction having an ASF alpna 

„«, factor) of at least 0.925, preferably 
25 Flory charn growth fact ° r> 0 . 945 , CTe n more 

at least 0.935, more preferably 

preferably at least Fisohe r-Tropsch 

The initial boiling point of the 
deri ved feed may ra,^ „ 00^ C ^ 4 

30 W ::L » a^ any compounds having a boiling 

rande are separated from a Fischer-Tropsch 
point in that range are P h synthe sis 

, h= „i. oroduct before the Fiscner r 
synthesis proa TroDS ch derived feed in . 

product is used as a Fischer-Tropsch 
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subj ected to a r-^TT 

to the P^JTS^* — product will 
compounds in the Fisoher P ^ ^ 

therefore be above 80 wt%. ^ part rf ^ 

Tr opsch product also othe ^ ^ ftactions 

Fis cher-Tropsch fraction obta ined in 

be prepared. ,,„ 1v ed feed is suitably 

Such a Fischer-xropsch derived f 

->.,,> Fisoher-Tropsch process, whicn y 
obtained by a ^ s = her * duct . No t all 

natively heavy Fische xropsc P ^ 

exampi : : ii To r 99 4 9 i7 a nd * «— 

20 deSCI 3 1 yield a Fischer-xropsch product as 

processes may yiexu 

described above. resulting 
Th e Fischer-Tropsch derived feed and t 

. fHmte product will contain no or very 
waxy raff mate p g compounds . This ,s 

25 sulphur and nxtrogen Fisc her-Tropsch 

typical for a product derive f ^ ^ 

taction, which uses * ievels wiU gene rally be 

impurities, sulphur ^™ ^ g ppm for 

belo w the detection limits, whxc 

sulphur and 1 PPm ror nitrog- ^ ^ 

The Fischer-Tropsch denvea i 
dieted to a mild hydro— - 
-TntTn Z'ZZ::^ - Fischer^ropsch 
35 reaction, -h . hydrotreatment is described in 
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preferably ^fj^:^ and mo re preferably less 
this step is less than 20 ^ ^ ^ 

than 10 wt%. The conversion xs here 
; percentage of the feed ^ ^ ; ^ 

range, will preferably be removed from 

oreferably performed in the presence of 
5t ep (a, rs prefer^ ? ^ fee chosen 

hydrogen and a cataiy art as being 

f rom those Known to one sfcrXle r th ^ ^ (>) 

,, . l6 £or this reaction. Catalyses 
15 suitable for tn funct ionality and a 

typically comprxse an acre . lonalit y. Preferred 

^ion/dehydrogenation functionality- 
hydrogenation/dehy 9 metal oxide 

acidic functionality s are 

citable carrier materials 
carriers. Suitable c t itania and mixtures 

•«= anrf silica-alumina, a paj- 
silica, alumina and sin supported on a 

pref erred ^''^rT-^^ ' -~ 

« siuca - al ™;:;r u i £ i-^-> ~ * phosphotous noiety t 

m0i r h y ' carrier mlv enhance the acidity of the cataiyst 
" TamP es of suitable hydrocracKing/hydro- 

carrier. Examples suitab le catalysts are 

, hB earlier referred to EP A " w 

^ Referred ^^/«^^ for 

are Group VIII non-noble metals, fo^ ^ 
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pla tinum/palladrum alloyj , ■ ? tion active 

nob le metal ^-genatxon/dehy g ^ 
component in an amount of from per 

^xrrr^Lai. » • 

10 0 parts by weight of carr ersion stag e 

preferred catalyst for use a the V ^ 

prises platinum in an -co* ^ < * _ i ^ , parts 
to 2 parts by weight, more preferably 
by weight, per 100 parts by wergh ^ 
Th e catalyst may also compr- ■*» * ^ 

=s — _ „ on e ^ 

the presence of the car y ^ range 

pressure - t^ures _ 250 , and 

of from 175 to 380 C P ^ ^ 

roore preferably from 30 to ^ ^ ^ 

typically be rn the range ^ ^ ^ 

preferably between 20 and ^ 

'supplied at a gas hourly space loc ^ 
10 000 Hl/l/hr, preferably from 50 to 

hyd rocarbon feed may be higheI than 

velocity of from 0.1 to 5 kg/1/ P ? ^ ^ 

^.^ftrgelTo Cocoon feed may range from 100 
ratio of hydrogen t Nl/kg. 
to 5000 Hi/Kg and is P— - - as the weight 
Ih oonversro. - step U ^ ^ ^ ^ 

percentage of the ree least 

a fraction boiling below 37U 
per pass to a frac pre ferably not 

20 wt%, preferably at least 25 wt%, b P 

v. an wt% more preferably not more 
m ore than 80 wt%, mo F ^fmttion is the total 

^ ^ a « used above in the definition 
The feed as used a optional 
hydrocarbon feed fed to step (a), thus a 



recycle of the higher boiling fraction as obtained in 

SteP Xn b lte P lb, the product of step (a, is separated into 

1 las oil fractions, a waxy raffinate product 
0ne ° r I 0 " % boiling point of between 200 and 450 'C 

SS. - tie total feed to step ,a, also a higher 
filing fraction may be opined ^ - by 

The separation in step idj j. f 
ra eans of a first distillation at abo* ^mosp re- 
conditions. Preferably aj : a pressure of between^ ^ 

L2-2 bars, wherein J"^ 1 ^. fractions , are 
tactions, such as naphtha and ker ^ 
»«arated from the higher boiling fraction 
e /ste «... - higher boiling fraction, . which 
suitably at least ,5 w« boils ^^J^^ 
subsequently further separated in * ™ cu 

wherein a vacuum gas oil fraction, the waxy 
affinate Product and the higher boiling fraction are 
^ The vacuum distillation is suitab. performed 
at . press ure of betw : ; en < ,001 and 0 OS J- 

t;:^ tn aisired waxy raffinate product is 

z c l, » - — < T - r:r , and 

Kinematic viscosity at 100 «C of preferably between 

10 The waxy raffinate product as obtained by the above 
The waxy and viscoslt y, 

process has properties, such as pour p 
H-.h makes it suitable to be transported, suitable by 

Tips to a .ubricating base oil manufacturing location. 

P raffinate is stored and transported 

Preferably the waxy raffinate i ^ 
• .h^nce of oxygen such to avoio oxxu 

xn the absence 01 raf finate product, 

paraffin molecules present in the waxy 
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Manketing is applied during said 
suitable nitron blanke -J ^ waxy raf£ina te 

storag e end transport P =c _ This makes it 

product has a pour * raffinate as a solid by 

for example keepi 9 ud sta te is 

unsporting the product in ^ ^ , ngress o£ 

ad „ntageous because ^ Means to Uguefy the 

oxyg en end thus avoids °- d be present. 

„Huct at the unloading facm y heated 
product a heat ing means such as steal 

. preferably indirect heati g ^ ^ the 

ooils are present in the st rag ^ 
pro duct may be W£-J^„ pre£e rably provided with 

tanks. «-7fJ;:l ct in a liguid state 
m eans to Keep the P ^ f varlous 

The waxy ""J- J ted applica ticn is to use the 
applications. A mo £eedstock to prepare 

waxy raffinate product as ^ ^ ^ „ te 
iubricating base oils by su J 0ptlona lly the 

product to a pour point reduce g ^ wax .„ 

20 waxy raffinate product may b bl ■ ^ ^ to 

M order to upgrade the s be£or e subjecting 

sul phur, . nitrogen and satu ^ 
the waxy raffinate to a ^ u understood 

Blth a pour point reducing tr ^ ^ ^ ± . 

25 ever y P-ss wherein - more than 2 0 -C. 
reduced by more than 10 , v 

m ore preferably more tha « ^ ^ pet£ormed by 
Th e pour point reducing t ^ fay means 
m eans of a so-called solve* . dewaxi^ ^ ^ ^ 

of a catalytic dewaxing pro- admixtur e 

Known to those skilled in th ar pitating agents 

of one or more solvents and/o the ^ture 

... ..„. waxv raffinate product an _ ^ of . 
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^ nil The oil containing the wax 
separate the wax from the oxl The ^ ^ 

is usually filtered through a filter cx 

H of textile fibres, such as cotton; porous metal 

Ifoth or cloth made of synthetic materials. Examples of 
s velts which may he employee in the solvent dewaxxng 
SOiVB . _ mP thvl ethyl ketone, 

process are C 3 -C 6 ketones (e.g. methyl 

me thyl isobutyl ketone and mixtures thereof), C 6 -C 10 

/ n toluene) , mixtures of ketones 
aromatic W^'J^ " n e and toluene,, 
lo^t - —s sol as liguefied. normally 
° ; r 8 C 4 hydrocarbons such as propane, propylene 

Ltane, butylene and mixtures thereof. Mixtures of methyl 
ethvl ketone and toluene or methyl ethyl ketone and 

ethtl Isobutyl ketone are generally preferred. Examples 
Tf t se and other suitable solvent dewaxxng processes 
l5 of these an Max procesS ing, 

are described in Lubrxcant Base Orl 
Avilino Segueira, Jr, Marcel Bekker Inc., New 

preferred pour point reducing process is the 

been found that base ox starti ng from the waxy 

• below -40 °C can be prepared when starting 

*-n the present process. 
... nroduct according to rne F iC 

raffmate proouc performed by 

Th e catalytic dewaxxng process can ^P ^ 
any process wherein xn the presenc ^ 

hy rr rspirfri::. trje dewax ing 

aThfte rog neous catalysts comprising a molecular sxeve 

Molecular sieve cat alytic ability to 

, Qn1iteS have shown a good cataiy^ 

°z::t:~ ^ of «. wa Xy ----- und. 

catalytic dewaxing conditions. Preferably 
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■ ,„ zeolites have a pore diameter of 
intermediate pore srze ™ interBe diate pore size 

be tween 0.35 and 0.B nm. S-t b ^ ^ 

elites -e -rdenrte SH ,^ ^ ^ 
SSZ -32, SSM-35 and ZSM luminaphosph ate ^PO, 

mol ecular sieves are the ^ ^ ^ 

ma terials of *^.*^ 48593U . ZS M-5 may optionally 
example described in OS A « Qf ^ 

• 4-« w7qM-5 form in tne 
be used in it. HZSM 5 ular sie ves are 

GroUP VIII metal. The other mo 6loip VIII 

0 pt eferably used in ^ cobalt , 

Be tal. Suitable Group VIII met combi nations 
plat inum and palladium « * pt/ZSM . 4B 

ate Pt/,SM-35, Ki/ZSM-5, Pt«« - ^ 
and Pt/SWO-U- -^^I^^lons are for example 

bin der. rhe binder can be , ^ clay , silica 
20 ooc urrin, ( inor g anic> ££ZL» clays are for 

and /or metal oxrdes. Satur The 

— le .° f tfe:""- binder material, for 
bin der rs p*-«-£ J ^ ^ examples are : 
example a refractory gnesia , silica- 

25 alumina, silica-a ^ rlr * ^ 

lirconia , silica-thorra, srl 

as well es ternary composrtrons silica . alum lna- 

,_ • ,-iiica-alumina-zrrconia, sine 
alumine-thorra. sxlica ia . More preferably a 

gnesia and ^^^-^ ferial, which is 
30 low acidity refractory oxrde brnder ^ these 

essentially free of alumrna, 

bi^er materials «e ^ ^ ^ ^ o£ 

germanium dxoxxde, The most 

these of which examples are listed 
35 preferred binder is silica. 
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» preferred class of dewaxing catalysts comprise 

„•„*. zeolite crystallites as described above and 
?r™tZXLcJ* oxide binder material which is 

s s tially Lee of alumna as 
the surface of the alumxnosxlicate zeolxte crystallxtes 
has been modified by subjecting the alumxnosxlxcate 
zeolite crystallites to a surface dealuminatron 
treatment. A preferred dealumination treatment xs by 
contacting an extrudate of the binder and the zeol te 
with an aqueous solution of a f luorosxlxcate salt as 
d scribed in for example OS-A-5157131 or 
Examples of suitable dewaxing catalysts as described 
are silica bound and dealuminated Pt/ZSM-5, and 
pre e aoly silica bound and dealuminated Pt/ZSM-23 
Tiica bound and dealuminated Pt/MH-U, silica bound and 
dealuminated Pt/ZSM-22, as for example descrxbed xn 

WO - A -0029511 and _ ln the a rt 

Catalytic dewaxxng condxtxons are 
and typically involve operating temperatures x„ the range 
„f from 200 to 500 "C, suitably from 250 to 400 C, 
hydro In Pressures in the range of from 10 to 200 bar, 
pLferably from 40 to 70 bar, weight hourly space 
velocities (WHSV) in the range of from 0.1 to 10 kg of 
oil per litre of catalyst per hour (xg/l/hr, suxtably 

n 9 to 5 kg/l/hr, more suitably from 0.5 to 
frit V, „ydrogen to oil ratios in the range of from 
100 to 2,000 litres of hydrogen per lxtre of oxl. By 
"rying temperature between 275, suitably between 315 

.a ACi-m bars, in the catalytic 

and 375 °C at between 40-70 cars, 

taxing step it is possible to prepare base oils havxn 
different pour point specifications varyxng from suxtably 

-10 to -60 °C. , _ . 

The effluent or separate boiling fractxons of the 
catalytic or solvent dewaxing step are optionally 
subjected to an additional hydrogenation step, also 
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referred to as a hydrof inishing step for example if the 
effluent contains olefins or when the product is 
sensitive to oxygenation or when colour needs to be 
improved. This step is suitably carried out at a 
temperature between 180 and 380 °C, a total pressure of 
between 10 to 250 bar and preferably above 100 bar and 
more preferably between 120 and 250 bar. The WHSV (Weight 
hourly space velocity) ranges from 0.3 to 2 kg of oil per 
litre of catalyst per hour (Jcg/l.h) . 

The hydrogenation catalyst is suitably a supported 
catalyst comprising a dispersed Group VIII metal. 
Possible Group VIII metals are cobalt, nickel, palladium 
and platinum. Cobalt and nickel containing catalysts may 
also comprise a Group VIB metal, suitably molybdenum and 
tungsten. Suitable carrier or support materials are low 
acidity amorphous refractory oxides. Examples of suitable 
amorphous refractory oxides include inorganic oxides, 
such as alumina, silica, titania, zirconia, boria, 
silica-alumina, fluorided alumina r fluorided silica- 
alumina and mixtures of two or more of these. 

Examples of suitable hydrogenation catalysts are 
nickel-molybdenum containing catalyst such as KF-847 and 
KF-8010 (AKZO Nobel) M-8-24 and M-8-25 (BASF) , and C-424, 
DN-190, HDS-3 and HDS-4 (Criterion); nickel-tungsten 
containing catalysts such as NI-4342 and NI-4352 
(Engelhard) and C-454 (Criterion) ; cobalt-molybdenum 
containing catalysts such as KF-330 (AKZO-Nobel) , HDS-22 
(Criterion) and HPC-601 (Engelhard) . Preferably platinum 
containing and more preferably platinum and palladium 
containing catalysts are used. Preferred supports for 
these palladium and/or platinum containing catalysts are 
amorphous silica-alumina. Examples of suitable silica- 
alumina carriers are disclosed in WO-A-9410263 . A 
preferred catalyst comprises an alloy of palladium and 
platinum preferably supported on an amorphous silica- 
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alumina carrier of which the commercially available 
catalyst C-624 of Criterion Catalyst Company (Houston, 
TX) is. an example. 

The dewaxed product is suitable separated into one or 
5 more base oil products having different viscosities by 

means of distillation, optionally in combination with an 
initial flashing step. The separation into the various 
fractions may suitably be performed .in a vacuum 
distillation column provided with side stripers to 

10 separate the fraction from said column. In this mode it 

is found possible to obtain for example a base oil having 
a viscosity between 2-3 cSt, a base oil having a 
viscosity between 4-6 cSt and a base oil having a 
viscosity between 7-10 cSt product simultaneously from a 

15 single waxy raffinate product (viscosities as kinematic 

viscosity at 100 °C) . By straightforward optimising the 
product slate and minimising the amount of non-base oil 
intermediate fractions it has been found possible to 
prepare base oils in a sufficiently high yield having a 

20 good Noack volatility properties. For example, base oils 

having a kinematic viscosity at 100 °C of between 3.5 and 
6 cSt have been obtained which have a Noack volatility of 
between 6 and 14 wt%. 

It has been found that a lubricating base oil can be 

25 prepared starting from this waxy raffinate product which 

base oil comprises preferably at least 98 wt% saturates, 
more preferably at least 99.5 wt% saturates and most 
preferably at least 99.9 wt%. This saturates fraction in 
the base oil comprises between 10 and 40 wt% of cyclo- 

30 paraffins. Preferably the content of cyclo-paraf f ins is 

less than 30 wt% and more preferably less than 20 wt%. 
Preferably the content of cyclo-paraf fins is at least 
12 wt%. The unique and novel base oils are further 
characterized in that the weight ratio of 1-ring cyclo- 

35 paraffins relative to cyclo-paraf fins having two or more 
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rings is greater than 3 preferably greater than 5. It was 
found that this ratio is suitably smaller than 15. 

The cyclo-paraf f in content as described above is 
measured by the following method. Any other method 
5 resulting in the same results may also be used. The base 

oil sample is first separated into a polar (aromatic) 
phase and a non-polar (saturates) phase by making use of 
a high performance liquid chromatography (HPLC) method 
IP3 68/01, wherein as mobile phase pentane is used instead 

10 of hexane as the method states. The saturates and 

aromatic fractions are then analyzed using a Finnigan 
MAT 90 mass spectrometer equipped with a Field 
desorption/Field Ionisation (FD/FI) interface, wherein FI 
(a "soft" ionisation technique) is used for the semi- 

15 quantitative determination of hydrocarbon types in terms 

of carbon number and hydrogen deficiency. The type 
classification of compounds in mass spectrometry is 
determined by the characteristic ions formed and is 
normally classified by "z number". This is given by the 

20 general formula for all hydrocarbon species: C n H2 n + z . 

Because the saturates phase is analysed separately from 
the aromatic phase it is possible to determine the 
content of the different (cyclo) -paraffins having the 
same stoichiometry. The results of the mass spectrometer 

25 are processed using commercial software (poly 32; 

available from Sierra Analytics LLC, 3453 Dragoo Park 
Drive, Modesto, California GA95350 USA) to determine the 
relative proportions of each hydrocarbon type and the 
average molecular weight and polydispersity of the 

30 saturates and aromatics fractions. 

The base oil composition preferably has' a content of 
aromatic hydrocarbon compounds of less than 1 wt%, more 
preferably less than 0.5 wt% and most preferably less 
than 0.1 wt%, a sulphur content of less than 20 ppm and a 
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nitrogen content of less than 20 ppm. The pour point of 
the base oil is preferably less than -30 °C and more 
preferably lower than -40 °C. The viscosity index is 
higher than 120. It has been found that the novel base 
5 oils typically have a viscosity index of below 140. 

The base oils itself may find application as part of 
for example an Automatic Transmission Fluids (ATF) , 
automotive (gasoline or diesel) engine oils, turbine 
oils, hydraulic oils, electrical oils or transformer oils 
10 and refrigerator oils. 

The invention will be illustrated with the following 
non-limiting examples. 
Example 1 

A waxy raffinate product was obtained by feeding 

15 continuously a C5-C750 °C + fraction of the Fischer- 

Tropsch product, as obtained in Example VII using the 
catalyst of Example III of WO-A-9934917 to a 
hydrocracking step (step (a)). The feed contained about 
60 wt% C 30 + product. The ratio C 60 +/C 3 o+ was about 0.55. 

20 In the hydrocracking step the fraction was contacted with 

a hydrocracking catalyst of Example 1 of EP-A-532118. 

The effluent of step (a) was continuously distilled 
to give lights, fuels and a residue "R" boiling from 
370 °C and above. The yield of gas oil fraction on fresh 

25 feed to hydrocracking step was 43 wt%. The main part of 

the residue "R" was recycled to step (a) and a remaining 
part was separated by means of a vacuum distillation into 
a waxy raffinate product having the properties as in 
Table 1 and a fraction boiling above 510 °C. 

30 The conditions in the hydrocracking step (a) were: a 

fresh feed Weight Hourly Space Velocity (WHSV) of 
0.8 kg/l.h, recycle feed WHSV of 0.2 kg/l.h, hydrogen gas 
rate = 1000 Nl/kg, total pressure =40 bar, and a reactor 
temperature of 335 °C. 
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Table 1 



Density at 70 °C (kg/m 3 ) 


779 2 


vK@100 (cSt) 


3.818 


pour point (°C) 


+18 


Boiling point data as 


5% 355 


°C 


temperature at which a 


10% 370 


°C 


wt% is recovered. 


50% 419 


°C 




90% 492 


°C 




95% 504 


°C 



Example 2 

The waxy raf f inate product of Example 1 was dewaxed 
to prepare a base oil by contacting the product with a 
dealuminated silica bound ZSM-5 catalyst comprising 0.7% 
5 by weight Pt and 30 wt% ZSM-5 as described in Example 9 

of WO-A-0029511. The dewaxing conditions were 40 bar 
hydrogen, WHSV = 1 kg/l.h and a temperature of 340 °C. 

The dewaxed oil was distilled into three base oil 
fractions: boiling between 378 and 424 °C (yield based on 
10 feed to dewaxing step was 14.2 wt%) , between 418-455 °C 

(yield based on feed to dewaxing step was 16.3 wt%) and a 
fraction boiling above 455 °C (yield based on feed to 
dewaxing step was 21.6 wt%) . See Table 2 for more 
details. 
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Table 2 





Grade 


lYieaium 
Grade 


Heavy 
Grade 


densitv at 20 °C 


80S 8 


014. D 


QOO A 

ozz . 4 


pour point (°C) 


< -63 


< -51 


- 45 


Icin^TTial" "i c vi cjfTi^'i "hvr a+* 

40 °C (cSt) 




J. y . Uo 


JO . 0 


kinematic visro^i at" 
100 °C (cSt) 


3 16 


4 1 AA 


O . 3*i / 


VI 




-L X 


1 1A 


Noack volatility (wt%) 


n.a. 


10.8 


2.24 


Sii 1 "nhnr rnnfpnt" /nntn ^ 




< 1 ppin 


< o ppm 


saturates (%w) 


n.a. 


99.9 


n.a. 


Content of cyclo- 
paraffins (wt%) (*) 


n.a. 


18.5 


n.a. 


Dynamic viscosity as 
measured by CCS at 
-40 °C 


n.a. 


3900 cP 


n.a. 



(*) as determined by means of a Finnigan MAT90 mass 
spectrometer equipped with a Field desorption/f ield 
ionisation interface on the saturates fraction of said 
base oil. 



5 n.a. : not applicable 

n.d.: not determined 
Example 3 

Example 2 was repeated except that the dewaxed oil 
was distilled into the different three base oil products 
10 of which the properties are presented in Table 3. 
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Table 3 





Light 
Grade 


Medium 
Grade 


Heavy 
Grade 










density at 20 °C 


809.1 


817.2 


825.1 


pour point (°C) 


< -63 


< -51 


- 39 


kinematic viscosity at 
40 °C (est) 




23.32 


43.01 


kinematic viscosity at 
100 °C (cSt) 


3.181 


4.778 


7.349 


VI 


n. a. 


128 


135 


Noack volatility (wt%) 


n. a. 


7.7 


n.a. 


sulphur content (ppm) 


< 5 ppm 


< 5 ppm 


< 5 ppm 


saturates (%w) 




99.0 




Dynamic viscosity as 
measured by CCS at -40 °C 




5500 cP 




Yield based on feed to 
cat dewaxing step (wt%) 


15.3 


27.4 


8.9 



Example 4 

Example 2 was repeated except that the that the 
dewaxed oil was distilled into the different three base 
oil products and one intermediate raffinate (I.R.) of 
5 which the properties are presented in Table 4 . 
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Table 4 





Light 
Grade 


I.R. 


Medium 
Grade 


Heavy 
Grade 












density at 20 °C 


806 


811.3 


817.5 


824.5 


pour point (°C) 


< -63 


-57 


< -51 


- 39 


Kinematic viscosity at 
40 °C (cSt) 


10.4 




23.51 


42.23 


Kinematic viscosity at 
100 °C (cSt) 


2.746 


3.501 


4.79 


7.24 


VI 


103 




127 


135 


Noack volatility 


n.a. 




6.8 


1.14 


sulphur content (ppm) 


< 5 ppm 




< 5 ppm 


< 5 ppm 


Saturates (%w) 


n. d. \ 




99.5 




Dynamic viscosity as 
measured by CCS at 
-40 °C 






5500 cP 




Yield based on CDW feed 


22.6 


8.9 


22.6 


11.1 



n.a.: not applicable 
n.d.: not determined 



Examples 2-4 illustrate that from the waxy raffinate 
product as obtained by the process of the present 
invention base oils are prepared in a high yield and 
wherein the base oils have excellent viscometric 
5 properties. 
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CLAIMS 

1. Process to prepare a waxy raffinate product by 

(a) hydrocracking/hydroisomerisating a Fischer-Tropsch 
derived feed, wherein weight ratio of compounds having at 
least 60 or more carbon atoms and compounds having at 

5 least 30 carbon atoms in the Fischer-Tropsch product is 

at least 0.2 and wherein at least 30 wt% of compounds in 
the Fischer-Tropsch derived feed have at least 30 carbon 
atoms , 

(b) isolating from the product of step (a) a waxy 
10 raffinate product having a T10 wt% boiling point of 

between 200 and 450 °C and a T90 wt% boiling point of 
between 400 and 650 °C. 

2. Process according to claim 1, wherein at least 50 wt% 
of compounds in the Fischer-Tropsch derived feed have at 

15 least 30 carbon atoms. 

3. Process according to any one of claims 1-2, wherein 
the weight ratio of compounds having at least 60 or more 
carbon atoms and compounds having at least 30 carbon 
atoms in the Fischer-Tropsch derived feed is at least 

20 0.4. 

4. Process according to any one of claims 1-3, wherein 
the Fischer-Tropsch derived feed is derived from a 
Fischer-Tropsch product comprising a C20 + fraction having 
an ASF-alpha value (Anderson-Schulz-Flory chain growth 

25 factor) of at least 0.925. 

5. Process according to any one of claims 1-4, wherein 
the conversion in step (a) is between 25 and 70 wt%. 

6. Process according to any one of claims 1-5, wherein 
the T90wt% boiling point of the waxy raffinate product is 

30 below 550 °C. 
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7. Process according to any one of claims 1-6, wherein 
the waxy raffinate product has a kinematic viscosity at 
100 °C of between 3 and 10 cSt. 

8. U se of the waxy raffinate product as obtained in a 
process according to any one of claims 1-7 to prepare a 
lubricating base oil. 

9. Use according to claim 8 wherein the base oil is 
prepared by catalytically dewaxing the waxy raffinate 
product . 

10. Use according to claim 9, wherein the cyclo-paraf f in 
content in the saturates fraction of the lubricating base 
oil is between 12 and 20 wt%. 

11. Method to transport the product as obtained in the 
process according to any one of claims 1-7 , wherein the 
waxy raffinate product has a pour point of above 0 °C and 
wherein the waxy raffinate is kept in the solid state 
under nitrogen blanketing during transport. 
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